Impulsivity and aggressiveness are personality traits associated with a vulnerability to suicidal behavior. Behavioral expression of these traits differs by gender and has been related to central serotonergic function. We assessed the relationships between serotonin-2A receptor function, gender, and personality traits in borderline personality disorder (BPD), a disorder characterized by impulsive-aggression and recurrent suicidal behavior. Participants, who included 33 BPD patients and 27 healthy controls (HC), were assessed for Axis I and II disorders with the Structured Clinical Interview for DSM-IV and the International Personality Disorders Examination, and with the Diagnostic Interview for Borderline Patients-Revised for BPD. Depressed mood, impulsivity, aggression, and temperament were assessed with standardized measures. Positron emission tomography with [
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18 F]altanserin as ligand and arterial blood sampling was used to determine the binding potentials (BP ND ) of serotonin-2A receptors in 11 regions of interest. Data were analyzed using Logan graphical analysis, controlling for age and nonspecific binding. Among BPD subjects, aggression, Cluster B co-morbidity, antisocial PD, and childhood abuse were each related to altanserin binding. BP ND values predicted impulsivity and aggression in BPD females (but not BPD males), and in HC males (but not HC females.) Altanserin binding was greater in BPD females than males in every contrast, but it did not discriminate suicide attempters from nonattempters. Region-specific differences in serotonin-2A receptor binding related to diagnosis and gender predicted clinical expression of aggression and impulsivity. Vulnerability to suicidal behavior in BPD may be related to serotonin-2A binding through expression of personality risk factors. & 2014 Elsevier Ireland Ltd. All rights reserved.
Introduction
Personality traits such as impulsivity and aggression are associated with vulnerability to suicidal behavior, independent of diagnoses. Within a stress-diathesis model of suicide, they are considered heritable traits of temperament that are components of a neurobiological diathesis to suicide at times of stress (Mann et al., 1999; Mann, 2003) . Temperamental impulsivity and aggression are diagnostic characteristics of Cluster B Personality Disorders, especially Antisocial and Borderline Personality Disorders (BPD), which are notable for high rates of attempted and completed suicide (McGirr et al., 2007) . We study the relationship between personality traits and suicidal behavior in the context of BPD. Patients with BPD are characterized by a marked reactivity of mood, impulsive behavior across multiple life domains, behavioral aggression, unstable interpersonal relationships, and recurrent suicidal behavior. With a community prevalence of 0.7-5.9% (depending on method of study) and a suicide completion rate up to 10%, BPD is a clinically relevant model for studying the neurobiology of suicidal behavior (Paris and Zweig-Frank, 2001; Paris, 2010) .
The research literature has demonstrated an inverse relationship between measures of central serotonergic function and suicidal behavior in diverse patient populations (Mann, 2003) . In Major Depressive Disorder (MDD), BPD, Intermittent Explosive Disorder and other impulsive personality disorders (PDs), trait impulsivity and impulsive-aggression are inversely related to serotonergic indices, independent of suicidal behavior (Oquendo and Mann, 2000) . In these clinical disorders, impulsivity, aggression and suicidal behavior may be mediated by diminished serotonergic neurotransmission in specific neural networks regulating mood and behavior.
Neuroimaging studies have demonstrated structural volume loss (using magnetic resonance imaging (MRI)) and hypometabolism (using positron emission tomography (PET)) in BPD subjects 
